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9/1/94

ABSTRACT

This study identifies and maps the major plant communities
currently found on 14,168 acres of the Ash Creek Wildlife Area
(ACWA) in northeastern California. The extent, distribution and
dominant plant species of each plant community was determined
from the interpretation and analysis of false color infrared
photographs and field reconnaissance. Final maps were digitized
into a Geographical Information System. The most predominant
plant community in the study area is the Non-Native Annual plant
community which dominates 4,895 acres (34.5%) of the ACWA. The
second most predominant plant community is the Transmontane
Alkali Marsh/Alkali Meadow hybrid zone which encompasses 3,371
acres (23.8%). Other plant communities identified are:
Transmontane Freshwater Marsh 1,073 acres (7.6%), Transmontane
Alkali Marsh 387 acres (2.7%), Alkali Meadow 1,137 acres (8.0%),
Modoc-Great Basin Riparian Scrub 22 acres (0.16%), Upland
Sagebrush Steppe 3,152 acres (22.2%), Desert Greasewood Scrub 99
acres (0.70%), and Great Basin Juniper Woodland and Scrub 32
acres (0.23%). One hundred and ninety-five Northern Basalt Vernal
Pools and Swales were also identified and mapped. Fifty-two
percent of these pools and swales are located within the Non-
Native Annual plant community. Historical and current agriculture
practices have disturbed and significantly reduced the extent of
all of the native plant communities at the ACWA. Evidence
suggests that past and present diversions of surface water from
the Ash Creek and Pit River confluence, and severe bank erosion
compromise significant portions of the Alkali Marsh and Alkali
Meadow plant communities. These effects have been intensified by
California's recent drought years. Future management objectives
for the wildlife area should address the extent, condition and
preservation of the remaining native plant communities. Efforts
should be made to enhance the existing wetland plant communities
by addressing soil erosion, and restoring and maintaining the
natural flow and drainage patterns of the Ash Creek and Pit River
confluence. Specific analysis and recommendations are presented.
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I: INTRODUCTION AND PROJECT OBJECTIVES

An investigation of the plant communities at the California

Department of Fish and Game's (CDFG) Ash Creek Wildlife Area

(ACWA) was conducted during the spring and summer of 1994. The

primary objective of this project was to create a series of maps,

based on the analysis and interpretation of false color infrared

aerial photographs, that estimates the extent and distribution of

these plant communities. The second objective was to provide a

brief description of the major plant communities and a list of

their most common plant species associates.

The ACWA is located on the Lassen/Modoc County line in Big

Valley, California. The Big Valley is a flood plain, which is

geologically and hydrologically unique for the Modoc Plateau

Geomorphic Province. The ACWA encompasses over 14,160 acres of

Great Basin marshes, meadows, vernal pools, upland sagebrush

steppe, juniper woodlands, non-native annual grasslands, and farm

fields.

The wetland habitats of the ACWA are critically important to

wildlife in the arid and remote northeastern California Great

Basin landscape. The ACWA is known to maintain one of the largest

breeding populations of the California-threatened greater

sandhill cranes in the state (C.D. Littlefield pers. comm. 1994).

Other sensitive species which are known to the ACWA are

swainson's hawk, bald eagle, american peregrine falcon, white

pelican, white-faced ibis, common loon, double crested cormorant,

sage grouse, short-eared owl, long-eared owl, golden eagle and

California gull. These wetlands also provide critical habitat to

thousands of migratory birds which utilize the Pacific Flyway

(Sanders et al. 1984, CDFG 1988). Although the wildlife values of
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the ACWA have long been affirmed, a complete survey of the plant

species and plant communities within the area has never been

conducted.

Although many portions of the ACWA are relatively pristine

and support native plant communities, there have been

considerable alterations and disturbances which have greatly

influenced the amount, integrity and species composition of the

natural plant communities present. Current and historical

hydrological alterations and agricultural practices such as

plowing, haying and grazing have lead to the rapid spread and

establishment of many non-native plant species and several

noxious weeds.

Recent investigations at the ACWA suggest that greater

sandhill crane populations are suffering from abnormally high

chick mortality which may be due to changes in qualities of

vegetation and habitat availability (Nagrendran, 1993). Continued

habitat loss and degradation is undoubtedly reducing the overall

biological diversity of the area, with unknown consequences to

this unique and fragile Great Basin ecosystem.

Less than 2% of California's interior wetlands remain

(Barbour and Whitworth, 1994). It is unfortunate that the few

natural wetlands left continue to be degraded, fragmented and

further infringed upon by development and neglect.

Information from this study should provide a framework for

future wildlife habitat management. This study should also

provide baseline information for ecological research, and the

monitoring of the effects of disturbances and drought on the

extent, distribution and floral composition of native plant

communities found throughout the ACWA.
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II: STUDY AREA

Location

The Ash Creek Wildlife Area is located approximately 3.5

miles west of Adin and occupies much of the northern portion of

Big Valley in Lassen and Modoc Counties, California (Fig. 1). The

majority of the study area is situated north of State Highway 299

between the towns of Bieber, Adin and Lookout.

The Ash Creek Wildlife Area encompasses over 14,160 acres of

freshwater marshes, alkali marshes, alkali meadows, Great Basin

riparian scrub, northern juniper woodland, upland sagebrush

steppe, desert greasewood scrub, vernal pools and swales, and

non-native annual forbs and grasslands. The topography of the

wildlife area is relatively flat and treeless, with elevation

ranging between 4,130 and 4,275 feet above sea level. The

property, which was purchased by the State of California in 1986,

is now managed by the California Department of Fish and Game

(CDFG).

Geology 

The Big Valley is a geologically unique flood plain of the

Modoc Plateau Geomorphic Province (Sanders et al. 1986, State of

Calif. 1964). The valley is surrounded on all sides by

pyroclastic volcanic rocks and lava flows which were deposited

between 1 and 40 million years ago (State of Calif. 1964). These

volcanic rocks have been exposed by the various tilted and

complex faults located throughout the region. Structurally, many

portions of this area are similar to the Great Basin Geomorphic

Province which lies east of the Warner Mountains.

The basin of the Big Valley is reported to be filled to a
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depth of over 2,000 feet with pluvial lake deposits (State of

Calif. 1964). These sediments, which cover most of the valley

floor, include well bedded, tuffaceous and diatomaceous silts and

clays with thin interbedded sand lenses. These lake sediments

have been overlain by Pleistocene and recent stream deposits of

sand, silt and gravel. The most recent alluvial deposits in Big

Valley are adjacent to the Ash Creek and Pit River confluence at

the ACWA (State of California 1964).

Soils 

The soils in Big Valley were classified by the U.S.

Department of Agriculture during the early 1920's (Watson and

Cosby 1924). Subsequent soil classifications and a comprehensive

soil map of the ACWA were prepared specifically for the CDFG by

the U.S. Soil Conservation Service (Ferrari 1987).

Although there are twenty-one soil types which occur at the

ACWA, the major soil association present within the study area is

Pastolla Muck (Watson and Cosby 1924; Ferrari 1987). These soils

are characteristic of wetlands and develop under anaerobic

conditions which occur during periods of prolonged soil

saturation. Several varieties of this soil type underlay the

wetland plant communities associated with the Ash Creek and Pit

River confluence at the ACWA.

Soils of the Upland Sagebrush Steppe are primarily from the

Bieber-Modoc Complex, and typically occur on the nearly level to

moderately sloping terraces of the wildlife area. The parent

material is primarily alluvium mixed with volcanic materials. The

surface layers are typically slightly acidic loam, while the

subsoils are composed of neutral clays. These soils are
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classified as shallow to moderately deep, with a strongly

cemented hardpan occurring between 10 and 30 inches below the

surface (U.S. Depart. of Agric. 1967). The permeability of these

soils are generally classified as very slow.

Pilot Butte is volcanic in origin and is composed primarily

of Pleistocene Basalt (State of Calif. 1967). Major soil

associations are included within the Lonkey-Malinda Complex and

Datom Clay Loam. These soils tend to be shallow to moderately

deep and well-drained. The permeability is classified as slow to

moderately slow (Ferrari 1987).

Climate

The climate of Big Valley is influenced by the oceanic

precipitation patterns of the California coast as well as the

cold winter air masses of the northern continental United States.

These influences result in a climate characterized by extremely

cold humid winters and warm dry summers (Pease 1965). The mean

seasonal precipitation recorded from the Adin Ranger Station is

15.3 inches (35 year average). Approximately 70% of the total

precipitation occurs as snow during the winter months (State of

Calif. 1964). The average yearly maximum temperature in degrees

Fahrenheit is estimated to be 63.5 and the average yearly minimum

is 31.9.

Climatological data recorded at the Adin Ranger Station show

the total precipitation for the 1993-1994 season to be 11.33

inches. This value is considerably less than the 19.62 inches

recorded for the 1992-1993 season. The precipitation values for

the six years prior to the 1992-1993 season were all below the

mean seasonal value of 15.3 inches. The 1991-1992 season was a
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year of extremely low rainfall, with 8.25 inches of precipitation

recorded.

Floristic Province

Floristically, this region of California is classified

within the Great Basin Floristic Province (Hickman, 1993).

Numerous plant species known from the California Floristic

Province are also present (Hickman 1993; Riegel et al. 1990).

III: CONSTRAINTS OF MAPPING PROCESS

The major plant communities of the ACWA were identified and

delimited using false color infrared photographs and ground

reconnaissance. Field surveys were conducted between February,

1994 and August, 1994 to verify that the different plant

community types were clearly discernable from the photographs.

The major constraints of the plant community mapping project

were due to time limits of the contract, and the extreme below

normal precipitation during the 1994 growing season. The ACWA

encompasses over 30 square miles and a more complete survey would

require additional seasons of field work.

Many annual plants collected from vernal pools in the spring

of 1993 were not observed in those same pools in the spring of

1994. This phenomenon was also observed for annual plants

associated with the Desert Greasewood Scrub plant communities. It

is possible that many of the annual plant taxa at the ACWA

remained dormant due to the low precipitation of the 1994 season.

The aridity of 1994 appears to have influenced the perennial

plant taxa as well. The reproductive cycle of many perennials
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appeared to have come several weeks early, and in many cases

appeared to be incomplete. Other perennial species did not flower

at all, and remained in a vegetated state throughout the growing

the season.

IV: MAPPING METHODOLOGY

The materials used to map the plant communities found at the

ACWA include U.S. Geological Survey topographical reference maps

(USGS 1961, 1990) and false color infrared photographs flown by

CH2M Hill on June 27, 1993. Clear acetate was used as an overlay

for each of the aerial photographs. A Pilot ultra fine permanent

felt-tipped pen was used to map the different plant communities

onto each overlay.

A Zoom Transfer Scope was used to transfer polygoned

information from the infrared air photo overlays to a

topographical base map. Final maps were digitized into a

Geographical Information System (GIS) using Arclnfo software. The

Arclnfo software is a product of the Environmental System

Research Institute (ESRI) and is the standard geographical

information system currently used by the California Department of

Fish and Game. Because it is part of a GIS, future changes made

to the final maps can be plotted at any scale, and are easily

updated.

Aerial Photography Preparation

Polygon mapping involves drawing lines completely around

features on the photos which represent specific plant

communities. This method allows for the quantitative analysis of

the area of the different plant communities.
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Polygon mapping becomes difficult when the features being

mapped are very small or narrow. Therefore, any area which could

not be mapped, and labeled within its delineating lines was

considered to be too small for mapping at a 1:24,000 scale. The

delineation of the vernal pools, which are often very small, will

be the one exception where labeling does not occur within the

lines of the polygon.

A clear acetate overlay was attached to each color infrared

aerial photograph. Each overlay was registered to the associated

photo with a Pilot ultra-fine point permanent pen, and the

effective area determined. The effective area is the central

portion of each photograph which does not include any of the

adjacent photographs. The use of the effective area minimizes

duplication while assuring that the entire area is mapped.

Within each effective photo area, the plant communities were

identified and polygoned. Special care was taken to ensure that

the delineations were complete, and that effective areas of

adjacent photographs were adjoined.

V: INTERPRETATIVE METHODOLOGY

Avery and Berlin (1985) note that false color infrared film

is extremely useful in discerning plant communities as well as

vegetative "health". Different plant communities are discernable

because each type has a specific and characteristic infrared

reflectivity. Although unique infrared reflectivities are useful

in assessing plant communities, other characteristic features of

the vegetation are also used to determine proper classification.

These features include distinct patterns, shapes, and textures.

False color infrared film is useful in detecting loss of

9



plant vigor due to environmental stresses such as overgrazing,

agricultural use, and/or periods of prolonged drought. Changes

which occur within the intercellular spaces of the mesophyll

tissue are typically accompanied by a decrease in the plants

overall near-infrared reflectivity. Color changes may first

appear as darker or lighter shades of reds, while plants in a

more advanced state of stress may reflect a variety of colors.

Often, these early stages of stress may be detected on the film

well before the symptoms of decline are detectable from the

ground or from conventional color photographs.

VI: CLASSIFICATION SYSTEM OF THE MAJOR PLANT COMMUNITIES

The classification system used in this ACWA plant community

mapping project is based on the California Natural Diversity Data

Base (CNDDB) classification system developed by Holland (1986).

The descriptions used by Holland are somewhat generalized and do

not necessarily include all the plant communities currently found

at the ACWA. In cases were Holland's classification system were

relatively consistent with the communities actually found at the

wildlife area, Holland's Element Name and Element Code for that

particular community type were used. In cases were Holland's

classification system did not adequately describe the community,

a sub-classification of his system was created to more accurately

describe the plant communities found specifically at the ACWA.

There were several cases at the ACWA where the plant

communities types merged together in such a fashion, that

distinct boundaries between the two were not clearly defined or

were too narrow to be mapped at a scale of 1:24,000. These types

of areas required a hybridization of the classification system to
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adequately describe the vegetation assemblages present within

them. This was particularly evident within the Transmontane

Alkali Marsh and Alkali Meadow ecotone.

Taxonomic determinations 

All taxonomic determinations for the species found in each

community type follow the classification system of the Jepson

Manual (Hickman 1993). References were also made to Munz and Keck

(1973), Abrams (1967), Cronquist et al. (1984), Mason (1957) and

Hitchcock and Chase (1971). Common names not derived from these

sources were found in the Plumas County and Plumas National

Forest Flora (Clifton 1994). Voucher specimens of each taxon will

be deposited in the Herbarium at California State University,

Chico and with the California Department of Fish and Game in

Redding.

All taxa identified during the course of this investigation

were checked for listing in the California Native Plant Society's

1994 Inventory of Rare and Endangered Vascular Plants (Skinner

and Pavilik 1994).

VII: MAJOR PLANT COMMUNITIES OF THE ACWA

Wetland Complex

The Transmontane Freshwater Marsh, Transmontane Alkali

Marsh, Alkali Meadow, Great Basin Riparian Scrub, and Northern

Basalt Vernal Pools and Swales are combined into a Wetland

Complex for the specific map of the wetland area (Figure 7). All

of these plant communities require some form of water inundation

throughout the year, although in some cases, this inundation is

only seasonal. The plant communities of the Wetland Complex, with
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the exception of the vernal pools and swales, are all associated

with the Pastolla Muck Soil Series (Watson and Cosby 1924;

Ferrari 1987).

Transmontane Freshwater Marsh Code: 52420 

Map Symbol: Fma

11111911111

Description: 

The Transmontane Freshwater Marsh is found in the lowest and

wettest areas of the Wetland Complex, and is dominated by aquatic

plants, perennial emergent monocots, and other hydrophiles. These

areas are usually permanently inundated with water throughout the

year, and have dark, highly organic soils (Sanders et al. 1986).

These areas are typically characterized by dense and impenetrable

stands of tules (Scirpus acutus) although, there are occasionally

areas of open water interspersed between them. This plant
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community forms thick continuous stands in the southwestern

portion of the wildlife area, although small stands are also

commonly associated with the levees and the major water channels

of the ACWA.

Signature Recognition: 

The Transmontane Freshwater Marsh is easily recognized on

the false color infrared photographs due to its deep red and

magenta colors, coarse texture, and association with areas of

standing water. This plant community is distinguishable from the

Transmontane Alkali Marsh, which has an infrared reflectivity of

reddish brown and pink.

Dominant species (*) and associates: 

Azolla sp. 	 Mosquito fern

Callitriche verna	 Water starwort

Elatine chilensis	 Waterwort

Nuphar luteum	 Indian pond lily

ssp. polysepalum

Polygonum amphibium	 Water Smartweed

var. stipulaceum

Potomogeton sp. * 	 Pondweed

Ranunculus aquatilus *

Sagittaria cuneata	 Arum-leaved arrowhead

Scirpus acutus *	 Visid tule

var. occidentalis

Solanum dulcamara + 	 Nightshade

Sparganium emersum * 	 Bur-reed

13
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I
	 ssp. emersum

Typha angustifolia * 	 Narrow-leaved cattail

I 	 Typha latifolia *	 Broad-leaved cattail

I
I
	

Transmontane Alkali Marsh 	 Code 52320

Map Symbol: Tma

Description: 

The Transmontane Alkali Marsh plant community is dominated

primarily by Carex sp. and Juncus sp. although other wetland

obligates are also occasionally present. These areas are

inundated or saturated with water throughout the winter and

spring. This plant community frequently occurs around natural

drainage channels, levees, and irrigation ditches and tends to be

slightly higher in elevation and drier than the Transmontane

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Freshwater Marsh.

Signature Recognition:

The Transmontane Alkali Marsh is typically a mosaic of reds,

pinks and browns on the false colored infrared aerial

photographs. The shades of these colors are highly variable and

often appear as blotches on the photographs.

Dominant species (*) and associates: 

+ Non-native

Carex athrostachya

Carex lanuginosa
	 *

Carex nebrascensis *

Carex praegracilis *

Carex sp.

Carex simulata

Eryngium mathiasiae

Eleocharis acicularis *

var. acicularis

Eleocharis macrostachya *

Juncus bufonius

Slender-beaked sedge

Woolly sedge

Nebraska sedge

Clustered field sedge

Carex

Short-beaked sedge

Mathias' button celery

Needle spike rush

Creeping spike rush

Round-fruited toad rush

var. 	 occidentalis

Juncus effusuq * Common rush

Juncus nevadensis * Sierra rush

Plagiobothrys mollis Alkali plagiobothrys

var. mollis

Ranunculus flammula
	 Creeping buttercup

Veronica +

15



0410"110100'

:7 ■

.
 of

\Si

it
"`".

111

anagallis-aguatica	 Water speedwell

Alkali Meadow
	 Code: 45310

Map Symbol: Ame

" Ad: 13.1111.0.4. Vrat 	 Oh, r•rw-,IMIIILIM:M.Ali• 1 • • 	. L1111

Description: 

The Alkali Meadows are found on moist alkaline soils and are

typically characterized by perennial grasses, sedges and forbs.

These Alkali Meadows are typically interspersed between the

numerous braided drainage channels of the lower Ash Creek flood

basin. The Alkali Meadows tend to be slightly higher in elevation

and drier than the Transmontane Alkali Marsh. Species composition

varies greatly with the degree of available moisture and the

extent of historical disturbances.

Signature Recognition: 

The reflectivities of Alkali Meadows on the false color



infrared photographs are similar to the reflectivities of the

Alkali Marsh. The meadows however, tend to have lighter shades of

pinks and browns. Alkali Meadows which have been invaded by non-

native annual grasses and forbs, will typically have more shades

of gold present.

Dominant species (*) and associates: 

+ Non-native

++ Non-native noxious weed

Achillea millefolium 	 Woolly yarrow

Agrostis exarata * 	 Western bent-grass

Agrostis stolonifera 	 Redtop

Alopecurus geniculatus * 	 Marsh foxtail

Alopecurus pratensis 	 + 	 Meadow foxtail

Artemisia ludoviciana 	 Silver wormwood

var. ludoviciana

Beckmannia syzigachne * 	 American sloughgrass

Camassia quamash * 	 Large flowered camas

ssp. breviflora

Cardaria draba ++ 	 Hoary cress

Carex douglasii 	 Douglas' sedge

Carex nebrascensis * 	 Nebraska sedge

Carex praegracilis * 	 Clustered field sedge

Claytonia perfoliata 	 Miner's lettuce

Epilobium brachycarpum 	 Panicled willow-herb

Epilobium ciliatum * 	 Ciliate willow-herb

ssp. ciliatum

Epilobium densiflorum * 	 Dense flowered epilobium
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Galium trifidum 	 Stragling trifid bedstraw

var. pacifium

Grindelia nana * 	 Idaho resin-weed

Hesperochiron californicus 	 California hesperochiron

Hordeum brachyantherum * 	 Meadow Barley

ssp. brachyantherum

Juncus nevadensis 	 Sierra rush

Koeleria macrantha * 	 Junegrass

Leymus triticoides * 	 Alkali rye grass

Linum lewisii 	 Flax

var. lewisii

Mimulus guttatus 	 Common monkey flower

Montia linearis * 	 Linear leaved montia

Nemophila pedunculata 	 Meadow nemophila

Penstemon rydbergii * 	 Meadow beardstongue

Phalaris arundinacea 	 Reed canary grass

Poa bulbosa + 	 Bulbous bluegrass

Poa pratensis + 	 Kentucky bluegrass

ssp. pratensis

Potentilla gracilis * 	 Nuttal's cinquefoil

var. fastigiata

Rannunculus occidental is * 	 Western buttercup

Rorippa curvisiliqua 	 Western yellow-cress

Rumex crispus + 	 Curly dock

Senecio hydrophilus 	 Alkali-marsh butterweed

Senecio integerrimus * 	 Single-stemmed butterweed

Sidalcea oregana * 	 Common mallow chesses

ssp. oregana

Sidalcea oregana * 	 Spiked chekerbloom

18



ssp. spicata

Silene nuda

Stellaria longipes *

var. longipes

Sisyrinchium bellum *

Thelypodium howellii

ssp. howellii

Trifolium beckwithii

Trifolium longipes

var. nevadense

Zigadenus venenosus

var. venenosus

Long-stalked starwort

Blue-eyed grass

Beckwith's clover

Long-stalked clover

Death camas

Transmontane Alkali Marsh And Alkali Meadow Hybrid Zone

Map Symbol: Ama/Ame

Description: 

The Transmontane Alkali Marsh and the Alkali Meadow often

intergrade in such a way that distinct boundaries between the two

are not clearly discernable, or they are too small to be mapped

at a 1:24,000 scale. The hydrological patterns of the ACWA can

vary significantly from year to year, and it is likely that

California's recent series of drought years has stimulated shifts

in the boundaries and in plant species composition between these

two alkali communities. Water diversions made by CDFG and

adjacent land owners also influence the boundaries and species

composition of these hybrid areas.
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Modoc-Great Basin Riparian Scrub 	 Code: 63600 

Map Symbol: RS

Description: 

The Great Basin Riparian Scrub community is typically

dominated by Salix lucida ssp. lasiandra and Fraxinus latifolia.

The taller trees tend to be somewhat spaced apart from each

other, while the smaller trees occur in shrubby dense thickets.

Open stands tend to have dense herbaceous understories of Juncus

spp. and Carex spp. These woody riparian scrub areas are sparsely

distributed and are virtually restricted to the stream channels

east of Elkins Lane. A small strip of Great Basin Riparian Scrub

communitiy is also present on the western bank of the Pit River

on the most western portion of the wildlife area. Several areas

of the Great Basin Riparian Scrub plant community are currently

threatened by severe channel erosion.
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Signature Recognition: 

The Great Basin Riparian Scrub communities are only found

along a small portion of the riparian corridors of Ash Creek and

the Pit River. Although they reflect shades of red similar to the

Alkali Marsh vegetation, their shape, depths and shadows are

distinctly different.

Dominant species (*) and associates: 

Equisetum laevigatum

Fraxinus latifolia *

Conium maculatum

Salix lucida *

ssp. lasiandra

Salix sp. *

Smooth scouring rush

Oregon ash

Poison hemlock

Shining willow

Willow

The understory may also have representative species from the

Fresh Water Marsh and/or Alkali Marsh plant communities.
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Northern Basalt Flow Vernal Pools 
	

Code: 44131

Map Symbol: VP

Description: 

Numerous vernal pools and swales occur in small depressions

throughout the Upland Sagebrush Steppe at the ACWA. These pools

are typically associated with the shallow drainages and

depressions of the Artemisia arbusucula spp. arbuscula habitats.

Both the floral composition and the total surface area of these

pools and swales are highly variable. Although most pools visited

during this investigation contained mostly native vegetation,

many of the pools have been disturbed. The pools and swales near

the Wayman Barn and the Bean Barn have a high frequency of non-

native species. Vegetation tends to be represented by a low

mixture of native annual amphibius forbs.
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Signature Recognition: 

Vernal pools and swales are characterized by their distinct

shapes, defined margins and smooth texture. Their infrared

reflectivity is typically light green in color and appears in

sharp contrast against the surrounding sagebrush.

Dominant species (*) and associates:

+ Non-native

Allium lemmonii *

Castilleja lacera

Claytonia perfoliata

Collinsia parviflora

Convol vul us arvensis

Downingia bicornuta *

var. bicornuta

Downingia sp. *

Draba verna +

Epilobium Brachycarpum

Erodium cicutarium +

Eryngium mathiasiae *

Grindelia nana

Holosteum umbellatum +

var. umbellatum

Hordeum murinum +

ssp. gussoneanum

Limosella aquatica *

Myosurus minimus *

Lemmon's onion

Cut-leaved annual

paintbrush

Miner's lettuce

Blue-eyed mary

Field bindweed

Double horned downingia

Whitlow grass

Panicled willow-herb

Red stemmed filaree

Mathia's button-celery

Idaho resin-weed

Jagged chickweed

Mediterranean barley

Northern mugwort

Mouse-tails

23



Navarettia leucocephala *
	

Least navarettia

ssp. minima

Plagiobothrys leptocladus	 Alkali plagiobothrys

Plagiobothrys stipitatus *
	

Popcorn flower

var. micranthus

Psilocarphus brevissimus	 Dwarf woolly-heads

var. brevissimus

Polygonum polygaloides *
	

Dense flowered

ssp. confertiflorum
	

knotweed

Upland Sagebrush Steppe
	

Code: 35300 

Map Symbol: SB

Description: 

Several species of Artemisia are included in the Upland

Sagebrush Steppe. These include: Low Sage (A. arbuscula ssp.
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arbuscula), Silver Sage (A. cana ssp. bolanderi), and Big Sage

(Artemisia tridentata).

The Artemesia arbuscula ssp. arbuscula habitat type

dominates a large portion of Upland Sagebrush Steppe at the ACWA.

This community is commonly found on shallow soils and is

typically inundated when the winter snow melts. These areas also

possess numerous mima mounds which are typically dominated by

perennial grasses and some annual forbs. These areas are closely

associated with the vernal pool complexes of the ACWA.

Populations of Artemisia cana ssp. bolanderi are frequently

found along the wetter meadow margins and the edges cf drainages

throughout the wildlife area.

Big Sage is typically found on the slightly elevated

mounds, slopes and terraces of the ACWA and are characterized by

the dominance of Artemisia tridentata and Chrysothamnus spp. The

understory tends to be less diverse than the understory of A.

Arbuscula habitats and they are commonly dominated by perennial

bunchgrasses.

There are several large stands of Great Basin rye (Leymus

cinereus) throughout the ACWA. These stands are typically

associated with the Upland Sagebrush Steppe community. Other

perennial bunchgrasses are often associated with these stands of

rye.

In many areas, the Upland Sagebrush Steppe community appears

to have been disturbed by historical plowing and grazing. These

disturbed areas are especially common near the old homestead and

barn sites and are characterized by a high frequency of non-

native grasses and forbs.

Several significant stands of Chrysothamnus viscidiflorus
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are also present throughout the wildlife area. These stands are

typically located in heavily disturbed areas and have a

reflectivity similar to Artemesia tridentata.

Signature Recognition: 

The Upland Sagebrush Steppe is easily recognized by its

distinct reflectivity and texture. The sagebrush areas reflect

different shades of green, depending on which species of

Artemisia is dominant. Mima mounds are an abundant and obvious

feature of the low sage community which tends to reflect colors

such as light browns and light pinks.

Artemisia tridenta (big sage) appears to be restricted to

the drier, more elevated portions of the wildlife area. Big sage

has a reflectivity very similar to A. cans ssp. bolanderi which

is more typically associated with drainages and meadow margins.

The reflectivity of Chrysothamnus is also very similar to these

two Artemisia species. Accurate delineation of the different

Artemisia habitat types will require extensive ground surveys to

determine which species is actually dominant.

Dominant species and associates:

+ Non-native

++ Non-native noxious weed

Achillea millefolium
	 Woolly yarrow

Agropyron desertorum *
	

Desert wheatgrass

Agrostis exarata
	 Western bent-grass

Antennaria dimorpha *
	

Low everlasting

Antennaria luzuloides *
	

Silvery-brown
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everlasting

Apera interrupta +

Artemisia arbuscula * 	 Low sage

ssp arbuscula

Artemisia cana * 	 Silver sage

ssp. bolanderi

Artemisia tridentata * 	 Big sage

ssp. tridentata

Astragalus purshii 	 Woolly-pod

var. tinecus

Balsamorhiza hirsuta 	 Hooker's balsamroot

Balsamorhiza sagittata 	 Arrow-leaved

balsamroot

Blepharipappus scaber 	 Blepharipappus

Bromus hordeaceus 	 Soft cheat

Bromus tectorum + 	 Cheat grass

Cardaria draba ++ 	 Hoary cress

Castilleja applegatei 	 Wavy-leaved

ssp. pinetorum 	 indian paint-brush

Castilleja pilosa 	 Hairy Indian

paint-brush

Chrysothamnus nauseosus * 	 Rubber rabbit brush

Chrysothamnus visidiflorus * 	 Yellow rabbit brush

ssp. visidiflorus

Collinsia parviflora 	 Blue-eyed mary

Crepis occidentalis * 	 Western hawksbeard

Draba verna 	 Whitlow grass

Elymus elemides 	 Squirrel tail

ssp. hordeoides
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Leymus cinereus *

Leymus triticoides

Linum lewisii

var. lewisii

Lomatium bicolor *

var. leptocarpum

Lomatium nevadense

var. parishii

Lomatium triternatum *

var. triternatum

Lomatium nudicaule *

Lupinus argenteus

Lupinus lepidus

var. sellulus

Phoenicaulis cheiranthoides

Phlox diffusa

Phlox gracilis

Plagiobothrys tenellus

Plectritis macrocera +

Poa bulbosa +

Poa pratensis +

ssp. pratensis

Poa secunda

Taeniatherum ++

caput -medusae

Polygonum douglasii

Viola beckwithii *

Viola purpurea

Vulpia sp.

Great basin rye

Alkali rye grass

Flax

Slender fruited

Lomatium

Parish's Nevada

Lomatium

Lewis' lomatium

Pestle parsnip

Spurred lupine

Prairie lupine

Dagger pod

Spreading phlox

Beggar's gilia

Slender popcorn flower

White plectritis

Bulbous bluegrass

Kentucky bluegrass

Western bluegrass

Medusa head

Douglas' knotweed

Great Basin violet

Mountain violet
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1 	 Wyethia mollis	 Mountain mule-ears

Desert Greasewood Scrub
	

Code: 36130

Map Symbol: DGS

Description: 

The Desert Greasewood Scrub plant community typically

supports halophytic plants that are tolerant of highly alkaline

soils. Associates are commonly from the family Chenopodiacae but

species of Artemisia and Chrysothamnus are also occasionally

present. This plant community is restricted to the most

southeastern portion of the ACWA and appears to be associated

with the drainage system of Hot Springs Slough.

Signature Recognition: 

The Desert Greasewood Scrub community is easily identified

on the false color infrared photographs by the white color of the

1

1

29



substrate, the wide spacing of the shrubs, and the relatively

sparse understory.

Dominant species (*) and associates: 

Artemesia tridentata

Atriplex truncata

Chrysothamnus nauseosus

Chrysothamnus viscidiflorus

Distichlis spicata *

Leymus cinereus

Salicornia europaea *

Sarcobatus vermiculatus *

Big sage

Wedgescale

Rubber rabbit brush

Yellow rabbit brush

Saltgrass

Great basin rye

Pickle weed

Greasewood
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Great Basin Juniper Woodland and Scrub. Code: 72123

Map Symbol: JW

Description: 

The Juniper Woodland and Scrub plant community is restricted

to the ridge top and north facing slope of Pilot Butte (elev.

4,250) which is located in the most northwest section of the

wildlife area. This plant community is characterized by open

stands of Juniperus occidentalis ssp. occidentalis, with grassy

or shrubby understories. Dominant shrubs include Artemisia

tridentata, Prunus subcordata and Purshia tritentata.

Signature Recognition: 

The Great Basin Juniper Woodland and Scrub reflects a red

and pink color on the false color infrared photographs. The trees

and shrubs are easily distinguished by their shape, depth and

31



shadows.

Dominant species (*) and associates:

Juniperus occidental is *

Artemisia tridentata *

Chrysothamnus nauseosus

Eriophyllum lanatum

Festuca idahoensis

Prunus subcordata *

Leymus cinereus

Lupinus argenteus

Penstemom speciosus

Phacelia hastata

Poa secunda

Purshia tritentata *

Ribes velutinum *

Swertia albicaulis

Western juniper

Big sage

Rubber rabbit brush

Wooly sunflower

Blue bunch-grass

Sierra plum

Great basin rye

Spurred lupine

Showy breadtongue

Silver-leaf phacelia

Western bluegrass

Antelope bush

Plateau gooseberry

Shining swertia
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Non-Native Annual 

Map Symbol: NA

Description: 

Non-Native Annual plant communities are common to areas

disturbed by historical, recent or current agricultural practices

such as grazing, haying and plowing. Non-native annuals are also

common to borrow pits, parking areas, roadways, barn structures,

levees, irrigation channels and areas adjacent to severely eroded

streambanks.

The southwestern portion of the ACWA is currently being used

for the cultivation of wheat, rice and rye. These areas are

managed to provide forage and cover for wildlife. Several

sections of ACWA consists of abandoned farmfields. These areas

are dominated by non-native upland grasses such as Poa bulbosa,

Poa pratensis, Taeniatherum caput-medusae, and Bromus tectorum,
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and by several noxious herbaceous weeds such as Cardaria draba

and Convolvulus arvensis. Farm fields which are periodically

irrigated may have some wetland species interspersed, such as

Juncus effusus and Carex nebrascensis. Some of these areas are

flooded during the winter and spring to provide staging and

nesting areas for migratory waterfowl and shorebirds.

Signature Recognition: 

The Non-Native Annual plant communities typically have

distinct margins and variable reflectivities. Colors of disturbed

areas on the false color infrared photographs are various shades

of reds, pinks, browns and greens. The color and tone depends on

the type of vegetation disturbed, the degree of the disturbance,

and the types of vegetation present after the disturbance.

Dominant species (*) and associates: 

+ Non-native

++ Non-native noxious weed

Acroptilon repens ++
	

Russian knapweed

Agrostis stolonifera +
	

Creeping bent

Amaranthus albus
	

Tumble weed

Amaranthus retroflexus
	

Redroot pigweed

Apera interrupta +

Atriplex heterosperma +

Bromus tectorum + *
	

Cheat grass

Camelina microcarpa +
	

False flax

Capsella bursa-pastoris +
	

Shepherd's purse
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Cardaria draba ++ * 	 Hoary cress

Cerastium glomeratum + 	 Mouse-ear chickweed

Chamaesyce serphyllifolia 	 Thyme-leaf spurge

ssp. serpyllifolia

Chenopodium album + 	 Pigweed

Cichorium intybus + 	 Mediterranean chicory

Cirsium arvense ++ 	 Canada thistle

Cirsium vulgare + 	 Bull thistle

Convolvulus arvensis ++ 	 Field bindweed

Conyza floribunda + 	 Fleabane

Descurainia sophia + 	 Tansy mustard

Erysimum repandum +

Holosteum umbellatum + 	 Jagged chickweed

var. umbellatum

Hordeum murinum + 	 Mediterranean barley

ssp. gussoneanum

Isatis tinctoria + 	 Woad

Lactuca serriola + 	 Prickly lettuce

Lepidium perfoliatum + * 	 Round-leaved peppergrass

Malva neglecta + 	 Common mallow

Marrubium vulgare + 	 Horehound

Medicago lupulina + 	 Yellow trefoil

Melilotus alba + 	 White sweet clover

Onopordum acanthium * ++ 	 Scotch thistle

ssp. acanthium

Phleum pratense + 	 Cultivated timothy

Poa bulbosa + * 	 Bulbous bluegrass

Poa pratensis + * 	 Kentucky bluegrass

ssp. pratensis
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Common knotweed

Annual beard grass

Sheep sorrel

Western dock

Western great burnet

Tumble mustard

Medusa head

Polygonum arenastrum +

Polypogon monspeliensis +

Rumex acetosella +

Rumex crispus +

Sanguisorba occidentalis

Sisymbrium altissimum +

Taeniatherum ++

caput -medusae

Taraxacum officinale +

Tragopogon dubius +

Verbascum blattaria +

Verbascum thapsus +

Veronica catenata +

Vicea americana

var. americana

Common dandelion

Yellow salsify

Moth mullein

Woolly mullein

Chain speedwell

American vetch

VIII: QUANTITATIVE ANALYSIS OF THE MAJOR PLANT COMMUNITIES

The quantitative analysis of the major plant communities of

the ACWA are summerized in Table 1. For each plant community the

total acreage and the percent of the whole ACWA occupied by that

plant community was calculated. The corresponding maps of each

plant community are located in Appendix 1.
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Table 1. 	 Total 	 acreage and overall 	 percentage of
occupied by the major plant communities.

the ACWA

Plant Community Acres % Map

Transmontane Freshwater Marsh 1,073 7.6 2
Transmontane Alkali Marsh 387 2.7 3
Transmontane Alkali Meadow 1,137 8.0 4
Transmontane Alkali Marsh/ 3,371 23.0 5
Meadow Ecotone
Great Basin Riparian Scrub 22 0.16 6

Wetland Complex 	 (total 	 of 	 above) 5,990 42.3 7

Upland Sagebrush Steppe 3,152 22.2 9
Desert Greasewood Scrub 99 0.70 10
Northern Juniper Woodland 32 0.23 11
Non-Native Annual Grassland 4,895 34.5 12

Non-Wetlands 	 (total 	 of 	 above) 8,178 57.7

Total (Wetland and Non-Wetland) 	 14,168 	 - 	 13

Wetland Complex

The plant communities listed below are categorized together

in the General Wetland Complex map (Fig. 7). A total of 5,990

acres (42.3%) of the ACWA are included in this complex.

The Transmontane Freshwater Marsh plant community comprises

approximately 1,073 acres (7.6%) of the ACWA (Fig. 2). The

Transmontane Alkali Marsh plant community comprises approximately

387 acres (2.7%) (Fig. 3), and the Transmontane Alkali Meadow

plant community comprises approximately 1,137 acres (8.0%) (Fig.

4). The Transmontane Alkali Marsh/Transmontane Alkali Meadow

ecotone comprises approximately 3,371 acres (23.8%) of the ACWA

(Fig. 5).

The Great Basin Riparian Scrub plant community is sparsely

distributed along the banks of Ash Creek east of Elkins Lane, and

in a small area along the west bank of the Pit River. The total

area of this plant community is approximately 22 acres (0.16%)
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(Fig. 6).

Also classified as a wetland plant community, but not

included in the Wetland Complex acreage calculation are 195

Northern Basalt Vernal Pools and Swales. These pools and swales

are scattered throughout the Upland Sagebrush Steppe and Non-

Native Annual plant communities at the ACWA (Fig. 8). These pools

tend to be highly variable in terms of total surface area, pool

depth, and vegetative composition.

Ninety-two (48%) of these pools and swales are associated

with the Upland Sagebrush Steppe and more specifically, with

Artemisia arbuscula ssp. arbuscula communities. The pools and

swales located in the northern portion of the ACWA appear to be

relatively intact and the plant community composition is

primarily native amphibious annual forbs. The pools and swales

found southwest of the Wayman Barn and Bean Barn appear to be

more disturbed than the pools located throughout the northern

section of the ACWA. This observation is based on the apparently

higher frequency of non-native species found within the pools.

The remaining 103 pools (52%) are located in areas classified as

Non-Native Annual plant communities. These pools and swales

appear to have been significantly disturbed by historical plowing

events and/or intense cattle grazing, and have a high frequency

of non-native species.

Non-Wetland Complex

A total of 8,178 acres (57.7%) are included in the non-

wetland complex. A total of 3,152 acres (22.2%) are included in

the Upland Sagebrush Steppe plant community (Fig. 9). The

majority of this area is dominated by Artemisia arbuscula ssp.
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arbuscula, although in some areas A. tridentata ssp. tridentata

or A. cana ssp. bolanderii may be dominant. The Upland Sagebrush

Steppe in the northern portion of the ACWA is relatively intact

and the understory is dominated by native perennial bunchgrasses,

geophytes, and native annual forbs. There are approximately 457

acres of Upland Sagebrush Steppe around the Wayman Barn and Bean

Barn southwest of Hunt Road. These areas around the barns, appear

to have been heavily disturbed, and have a high number of non-

native species associated with the understory vegetation. Other

disturbed areas of the Upland Sagebrush Steppe are dominated by

Chrysothamnus species. These areas are particularly well

represented in the southeastern portions of ACWA, east of Elkins

Lane.

A hybrid region of the Upland Sagebrush Steppe and Non-

Native Annual plant community is illustrated in Figure 13. These

particular sagebrush areas have an understory which is dominated

by non-native annual grasses. These areas were included in the

acreage calculations of the Upland Sagebrush Steppe (Fig 9).

The analysis of the plant communities at the ACWA indicates

that a significant portion of the wildlife area has been

disturbed. The most disturbed areas are located in the southern

portions where agriculture practices are common. Disturbed areas

are also associated with roadways, parking areas, barn

structures, levees, irrigation ditches and areas where severe

vertical bank erosion has occurred and is occurring.

Approximately 4,895 acres (34.5%) of the ACWA are classified as

being a Non-Native Annual plant community (Fig. 12).

1
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Floristic Analysis 

A total of 310 plant species from 61 families have been

identified from the preliminary research at the ACWA (Guardino,

1994). Sixty one species (24%) are introduced and 7 species

(2.3%) are classified as noxious weeds.

Only a small portion of the wildlife area has been surveyed

for threatened, rare and endangered plant species. There appears

to be suitable habitat for at least 19 plant species listed by

the California Native Plant Society. Erigeron elagantulus (CNPS

List 4) is the only CNPS listed plant species currently known

from the ACWA. Populations of E. elagantulus are found growing

within the Artemesia arbuscula ssp. arbuscula communities in the

northeastern section of the wildlife area.

A specimen collected in 1993 from an Alkali Meadow plant

community (T39N, R8E, se1/4 of Sec. 27) was identified as Crepis

runcinata ssp. imbricate by Dr. Ledyard Stebbons. This subspecies

is known to occur in southern Oregon and western Nevada, but has

never been observed in California. Subsequent surveys during the

1994 field season failed to re-discover the population site. It

is believed that the below normal precipitation may have kept

this species in a vegetative state. Additional surveys will be

conducted during the 1995 field season.

Rare and endangered vascular plant species which may have

potential habitat on the ACWA are listed in Table 2.
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Arnica fulgens
Arnica sororia
Astragalus in versus
Astragalus pulsiferae
var. pulsiferae

2 GB Meadow
2 GB Meadow
4 GB Scrub
1B GB Scrub

Table 2. Plant species listed in the California Native Plant
Society's (CNPS) Inventory of rare and endangered vascular plants
of California, which may have potential habitat at the ACWA.

SPECIES
	

CNPS LIST 	 HABITAT

Azolla mexicana 	 4 	 Marsh
Calochortus longebarbatus 	 1B 	 Meadow
var. longebarbatus
Camissonia minor 	 4 	 GB Scrub
Carex petasata 	 2 	 Meadow
Carex sheldonii 	 2 	 Rp Scrub
Eriogonum prociduum 	 1B 	 GE Scrub
Gratiola heterosepala 	 1B 	 VP
Mimulus pygmaeus 	 1B 	 GB Scrub
Pogogyne floribunda 	 1B 	 VP
Polygonum polygaloides 	 1B 	 VP
ssp. esotericum

Potamogeton epihydrus 	 2 	 Marsh
ssp. nuttalli
Potamogeton zosteriformes 	 2 	 Marsh
Ribes hudsonianum 	 2 	 Rp Scrub
var. petiolare
Salvia dorrii 	 3 	 GB Scrub
var. incana
Saxifraga cespitosa 	 2 	 Meadow
Senecio hydrophiloides 	 3 	 Meadow
Solidago gigantea 	 2	 Marsh/Meadow

CNPS List 1B: = Plants rare, threatened, or endangered in
California and elsewhere.
CNPS List 2: = Plants rare, threatened, or endangered in
California, but more common elsewhere.
CNPS List 3: = Plants about which we need more information - a
review list.
CNPS List 4: = Plants of limited distribution - a watch list.
GB = Great Basin, Rp= Riparian, VP= Vernal Pools and Swales

IX: DISCUSSION

Although many portions of the ACWA are relatively pristine

and support native plant communities, there have been

considerable disturbances which have greatly influenced the

integrity and species composition of significant portions of each

of the various plant communities. Current and historical

41



hydrological alterations and agricultural practices such as

plowing, haying and grazing have lead to the rapid spread and

establishment of non-native plant species.

Marshes and Meadows

The most significant alterations to the marshes and meadows

of the ACWA are the result of surface water diversions from Ash

Creek and the Fit River. These alterations are from dams and

canals which were constructed during the last century to control

flooding and to provide water for irrigation throughout the Big

Valley region. These water diversions have reduced the total area

of the wetland complex as well as disrupted the natural flood

cycle necessary for many plants to complete their life cycle

(Sanders et al. 1986).

It appears that major vegetation shifts in the Alkali

Marshes and Alkali Meadow plant communities have recently

occurred and are occurring due to changes in meadow and stream

channel hydrology. These vegetation shifts to non-native annual

grasses are associated with the severe vertical bank erosion

which is actively occurring along Ash Creek east of the Fresh

Water Marsh and east of Elkin's Lane. The bank erosion within the

channels varies greatly in depth, and range from an estimated 4

to 20 feet deep (personal observation). The significant acreage

of the Non-Native Annual plant community associated with the

braided drainage channels of Ash Creek is indicative of this

process. The soils which underlie these areas have been

classified as Pastolla Muck (Watson and Cosby 1924; Ferrari

1987). These are wetland soils, common to the flood basin of

lower Ash Creek, and are supposed to be inundated for several
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weeks during December through April (Ferrari 1987). Historically,

the water table from May through September was 10 to 40 inches

from the surface and the plant community was an Alkali

Marsh/Alkali Meadow ecotone (Ferrari 1987).

This process of erosion, if left unchecked, will continue to

convert native wetland habitat into Non-Native Annual plant

communities at an accelerated rate.

Evidence of historical and current haying practices are

obvious throughout significant portions of the Transmontane

Alkali Marsh and Alkali Meadow plant communities. Haying of

native wetland vegetation is especially prevalent in the

southwestern areas of the wildlife area. It is likely that

continuous haying of native wetland vegetation may provide

significant negative selective pressure against sexually

reproducing plant populations. The long-term effects of intense,

regular haying of native wetland vegetation are likely

contributing towards a reduction in overall biological diversity.

Rare and endangered plant surveys prior to haying are not

required by law, therefore it is unknown if any rare plant

species exist in the areas which are currently being impacted.

These native marshes and meadows may provide suitable habitat for

10 of the 19 potential rare and endangered plant species listed

by CNPS as occurring in the area.

It is critical that the haying of any native wetland plant

community be viewed in the light of wildlife habitat loss and

direct animal mortality. A two-week mowing operation of native

wetlands in southeast Oregon in July of 1976, resulted in the

death of 400 to 600 birds including the chicks of the California

threatened greater sandhill crane (Braun et al. 1978). It was
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also found that pronghorn antelope and mule deer fawns were also

killed by the hay mowers.

Approximately 1,000 acres (20%) of the native wetland

vegetation at the ACWA was mowed between July 20th and August

10th during the 1994 field season (personal observation). This

activity not only removed vital coverage and forage for numerous

animal species, it also negatively impacted nesting greater

sandhill cranes of the ACWA (M. Nagrendren, 1994 personal

communication).

Much of the vegetation associated with the Alkali Marsh and

Alkali Meadow have reflectivities on the color infrared

photographs which are characteristic of vegetation that is

experiencing stress. This "stressed" appearance may be due to the

combination of the recent drought years acting on wetlands

already compromised by the long-term hydrological alterations

made to the main tributaries of the ACWA.

Great Basin Riparian Scrub 

Historically, stands of Great Basin Riparian Scrub were much

more extensive throughout the wildlife area (L. Ashford, personal

communication). Remarkably, virtually all these stands of woody

riparian vegetation were removed by the management activities of

previous property owners. This is clearly illustrated on the

infrared aerial photographs which show thick riparian vegetation

on properties immediately adjacent to the ACWA, but the

tributaries of the ACWA are virtually devoid of all woody

vegetation. The lack of riparian vegetation along these

tributaries has accelerated vertical bank erosion and has

resulted in significant drops in the water table of adjacent
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meadows. These hydrological alterations are facilitating a shift

in vegetation composition by favoring the spread and

establishment of non-native plant species.

Several small fragmented areas of Riparian Scrub are

currently located along the banks of Ash Creek and associated

drainages east of Elkin's Lane. These remnant riparian scrub

communities are currently threatened by the severe erosion

occurring along the eastern stretch of Ash Creek.

Small scale native willow revegetation projects are

currently underway in some sections of the wildlife area. These

efforts need to be intensified and combined with other aggressive

bank stabilization techniques. Increasing the structural

diversity along the riparian corridors of the ACWA would also be

beneficial to numerous avian species which inhabit the area.

Vernal Pools 

Over 195 vernal pools and swales were observed on the false

color infrared photographs of the wildlife area. These pools and

swales are typically located in the Upland Sagebrush Steppe and

are commonly associated with Artemisia arbuscula ssp. arbuscula.

The results indicate that 52% of these pools and swales have

been disturbed by previous plowing and grazing practices. This is

especially apparent with the vernal pools near the Wayman and

Bean Barn off of Hunt Road. These pools tend to have a high

apparent frequency of non-native species and several of the pools

are the sites of old rubbish piles.

The low precipitation of 1994 appears to have adversely

impacted the vernal pool communities at the ACWA. The overall

plant vigor appeared to be considerably reduced, and many of the
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plants remained less than 2 inches tall. Remarkably, many of the

vernal plant species collected from pools in 1993, were virtually

absent from those same pools in 1994.

Approximately 30% of the vernal pools at the ACWA have been

surveyed for their associated plant species. Many of these pools

maintain a high proportion of native vegetation. Surveys are

needed to determine the actual percentages of disturbed and

intact vernal pools for the ACWA and to inventory their plant

species associates.

Desert Greasewood Scrub 

Desert Greasewood Scrub plant community types are usually

associated with Lahontan-age pluvial lake basins (Young et al.

1977). This unique plant community at the ACWA is of

biogeographical interest, since it is more commonly reported from

the Honey Lake and Surprise Valley regions to the southeast.

The natural drainage system associated with the Desert

Greasewood Scrub community was probably altered considerably when

the Big Valley Canal was constructed through the central portion

of the area during the early part of this century. The effects

of the current water regulations and practices employed by the

management of Fish and Game on this plant community are unknown.

Upland Sagebrush Steppe

Much of the Upland Sagebrush Steppe community at the ACWA

has been considerably altered by historical agricultural and

grazing practices. The introduction of non-native plant species

into this region has significantly changed the understory

composition of this plant community.
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Artemisia arbuscula ssp. arbuscula habitats are typically

associated with shallow perched water tables and a shallow

impermeable hardpan. Since permeability is generally low, these

areas can be important watersheds of winter runoff (Young et al.

1977). Overgrazing of the wildlife area in the past may have

adversely influenced this process by increasing surface erosion.

Although the extent of Great Basin Rye (Leymus cinereus) and

other perennial bunchgrasses was not specifically addressed by

this study, there appears to be several extensive stands located

throughout the northern portion of the wildlife area.

Associations of Great Basin wild rye in sagebrush communities are

typically found on moist alluvial valleys or upland regions with

erosional volcanic ash deposits. It has been reported by Young

and associates (1977) that these habitat types have been severely

altered by over-grazing, and only small fragmented areas remain

on the Modoc Plateau.

Non-Native Annual Plant Community

Historical and present agricultural practices have also

greatly influenced the extent and composition of native plant

communities of the ACWA. Historical and current plowing in

sections of the wildlife area have drastically altered the

vegetation composition by virtually removing all the native

vegetation. These disturbances often accelerate the loss of top

soil, and facilitate the invasion of non-native plant species.

Several of these introduced species are classified as noxious

weeds (Hickman 1994).

The southern portions of the wildlife area are currently

cultivated for grain crops such as wheat and rye. These grains
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provide forage for wildlife during the winter months. Large areas

of the Non-Native Annual plant communities are also flooded

throughout the year to provide vital wetland habitat for

migratory birds.

X: RECOMMENDATIONS

A vast array of wildlife is dependent on the quantity and

quality of the native wetland plant communities at the ACWA. With

less than 2% of California's interior wetlands remaining, it is

imperative that these threatened plant communities be conserved

(Barbour and Whitworth 1994). The flood basin of the Ash Creek

and Pit River confluence is a unique feature of the Modoc Plateau

and thousands of migratory birds, including the California

threatened greater sandhill crane, swainson's hawk and american

peregrine falcon, utilize the area for staging and nesting

grounds. In recognition of ACWA's biological importance, the

following recommendations are given concerning the management of

the natural plant communities.

1. Preserve All Intact Native Plant Communities: 

A) Levee and pond development:

Future construction of levees and ponds on native wetland

plant communities should be restricted until the hydrological

system and erosion problems of Ash Creek are thoroughly evaluated

and addressed. Developments should be situated such that

alterations to the natural drainage system above and below the

areas of impact are minimized.

Additional pond developments and water diversions should be

avoided around and in the Desert Greasewood Scrub plant
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community. This remnant plant community has already been severely

fragmented, and it is the only area on the entire wildlife

preserve that possesses this unique assemblage of plant species.

Pond development should be avoided around all vernal pools

and swales. The pools west of Elkin's Barn should particularly be

avoided, since unlike most of the other vernal pools, these

retain water into the late spring and early summer even during

years of low rainfall. They also support a wide variety of unique

vernal pool plants and their shores are heavily utilized by

shorebirds.

B) Haying of Native Wetland Vegetation:

It is recommended that the current practice of haying the

native wetland vegetation be evaluated by qualified wetland

ecologists and wildlife biologists. Consideration should be given

to possible changes in the extent, timing and nature of the

harvest of native wetland vegetation. Present haying practices

may be negatively impacting both animal and plant habitats as

well as the overall biodiversity of the wildlife area.

C) Livestock Grazing:

Intense historical grazing practices at the ACWA have

severely impacted the major riparian corridors of Ash Creek by

removing woody and herbaceous riparian vegetation and

facilitating vertical bank erosion (L. Ashford personal

communication). This is further indicated on the infrared areal

photographs, which show thick lush riparian vegetation on

adjacent property, while the main tributaries on the ACWA side

have been virtually denuded. These grazing practices have also
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negatively impacted the Upland Sagebrush Steppe plant communities

as well as some of the vernal pools and swales associated with

them. Future grazing of ACWA should be restricted from native

wetland areas, vernal pool complexes, and relatively undisturbed

sagebrush/perennial grassland areas such as Pilot Butte.

It is strongly recommended that the CDFG consults with a

qualified soil scientist, hydrologist, and wetland ecologist

prior to the initiation of any livestock grazing practices. This

recommendation is made in recognition of the unique ecological

values and present fragile condition of the wetland habitats at

the ACWA. Livestock grazing is known to exacerbate existing soil

erosion problems, which further intensifies associated changes in

hydrology. These hydrological changes result in shifts from

native wetland to weedy non-native annual plant communities.

D) Plowing:

Disturbing the top soil of native plant communities by

plowing and grading should also be restricted. This practice

drastically reduces the native vegetation composition and creates

favorable habitat for non-native weedy species. Loss of top soil

also occurs in areas where fields are plowed but not replanted.

2. Maintain And Restore The Natural Drainage System Of The Ash

Creek And Pit River Confluence. 

A long-term, low-impact management approach to maintain the

unique diversity of plant communities at the ACWA should be

addressed by qualified wetland ecologists, soil scientists, and

hydrologists. Ideally, management efforts should be focused on

restoring and/or maintaining the natural drainage patterns of the
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existing "natural" wetland region, as opposed to the creation of

artificial wetland habitats such as levees and ponds.

Plant communities of the wetland complex are dependent on

the availability of water throughout their entire growing season.

Insufficient water flows to any portion of the wetland complex

may result in a reduction of overall plant vigor and reproductive

output, which over time, may eventually lead to the demise of

entire plant populations and a shift in plant community type.

Agriculture practices and surface water diversions of the last

hundred years have already severely altered significant portions

of every plant community of the ACWA. Current extensive water

diversions from the wetland complex may be compromising the

integrity of the wetland plant communities which remain

relatively intact.

Increasing the surface water of the natural wetland complex

is ideal for both the plants and animals of ACWA. Alternatives to

traditional ponds and levees may include the facilitation of

water retention by the marsh itself. Increasing the flows of Ash

Creek and Pit River into the marsh area would be the most ideal

solution, but may be difficult due to water rights of adjacent

land owners.

Raising the water table of the native marsh and meadow plant

communities can be facilitated by decreasing vertical bank

erosion through bank stabilization projects. The extent and

condition of this erosion must first be evaluated by the Soil

Conservation Service and an aggressive restoration plan designed.

Revegetating the banks of the main stream channels with native

woody and herbaceous vegetation would reduce erosion and provide

essential structural diversity for numerous avian species which
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inhabit the ACWA. Woody riparian vegetation would also provide

beavers with the resources to construct dams, which could in

turn, facilitate water retention in the wetland complex.

Water retention could also be facilitated by installing

numerous small check dams within the natural drainage channels at

strategic locations throughout the ACWA. Minimal disturbances are

created from the installation of these dam types and the long-

term maintenance is generally low. The resulting increased

surface moisture in adjacent areas would enhance the existing

wetland plant communities and wildlife habitat.

The present and future management of the ACWA should include

a long-term monitoring program to evaluate the effects of

restoration and management practices.

3. Conduct Additional Floristic Surveys:

A) Inventory rare and sensitive plant species and habitat:

Further research is necessary to complete the inventory of

plant species and plant communities types of the ACWA. Only a

small fraction of the wildlife area has been surveyed for the

presence of rare and sensitive plants, and there appears to be

suitable habitat for at least 19 CNPS listed plant species (Refer

to pg 41).

B) Survey and evaluate all vernal pools:

All of the vernal pools at the ACWA need to be surveyed in

order to assess their floristic composition and their degree of

disturbance. Ideally, these surveys should be conducted during

years of normal precipitation since these vernal pool plant
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species appear to be very sensitive to periods of drought.

4) Weed Abatement

Several noxious weeds at the ACWA warrant population

evaluations and possibly aggressive eradication programs. These

include Onopordum acanthium ssp. acanthium, Taeniatherum caput-

medusae, and Cardaria draba. Many vernal pools and swales have

been invaded by Con volvulus arvensis and in some cases are the

dominant species. Surveys should be conducted periodically to

identify the introduction of Centauria solstitialis, which is

known to occur in Nubieber, and to monitor the spread of other

Centauria species which are known to occur at the ACWA.

A significant portion of the Non-Native Annual plant

communities could be restored to native wetland vegetation if

substantial improvements are made to the natural hydrological

system and vertical bank erosion is reduced.

Note:

A complete annotated plant species list, as well as detailed

maps of the plant community types at the ACWA will become

available upon the completion of the author's master's thesis in

the Fall of 1995.
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